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Tracheo-oesophageal (TE) puncture with an indwelling pros-
thetic speech valve is an effective method to produce speech
after total laryngectomy. However, the speech valve may need
to be removed if the patient fails to acquire speech or if there
is persistent leakage around the valve. It has been suggested
that TE fistulas close spontaneously when the valve is removed,
or that excising and simple suture over the wound edge will
close the fistula. However, a well-epithelialized fistula may not
behave in this way. Surgical closure of the fistula may be
needed, and it also allows quick establishment of oral feed-
ing. This article describes a method to close a TE fistula that is
simple to perform and provides a good approach to the fistula.
Case report
A 64-year-old man presented to our ENT clinic with a com-
plaint of left-sided sore throat with mild dysphagia and hoarse-
ness for 6 months. Clinical examination and direct laryngos-
copy showed a left T2N2bM0 supraglottic carcinoma. He
underwent total laryngectomy with partial pharyngectomy
and left radical neck dissection 2 weeks later. He recovered well
and was given radiotherapy 6 weeks after surgery. A secondary
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TE puncture was performed 6 months after laryngectomy.
The patient had great difficulty vocalizing with a Provox®
valve (Atos Medical AB, Hörby, Sweden). A trial with a
VoiceMaster valve (Entermed BV, Woerden, The Netherlands)
also failed to produce clear speech. Local infiltration of lido-
caine over the lower pharyngeal muscle did not improve speech
quality. After 6 months of speech therapy, he no longer wanted
to use the speech valve, so it was removed, and the patient was
fed via a Ryle’s tube with liquid diet replacement for 6 weeks.
During this period, the TE fistula failed to close. A decision
was made to close it surgically. A three-layer technique was
used to replace the dermal graft with local rotation flap of the
sternocleidomastoid (SCM) muscle.
The patient was fed via a Ryle’s tube postoperatively. The
tracheal mucosa healed and he started oral feeding 12 days
later. Recovery was uneventful and there was no evidence of
leakage or dysphagia. He was referred for oesophageal speech
therapy. He remained well 6 months’ post operation.
Surgical technique
The surgery was performed under local anaesthesia. Marcaine
and adrenalin (1:200,000) was infiltrated around the stoma.
The tracheal mucosa was sprayed with 10% lidocaine. The
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patient was supine with the head end elevated. The neck was
extended with a sandbag behind the scapula. This patient
was very cooperative; the operation went well without much
complaint of pain. General anaesthesia may be used if diffi-
cult dissection is anticipated due to scarring from previous
dissection.
An incision was made from 9 o’clock to 3 o’clock above the
tracheostoma opening. Lateral extension of the incision was
made until adequate exposure was achieved to view the fistula
and SCM muscle fully. The trachea was then separated from
the oesophagus, with care not to puncture the oesophagus,
until the level of the fistula. The fistula is usually very close to
the mucocutaneous junction (about 5 mm). Careful haemo-
stasis is important during the dissection as pooling of blood
may obstruct the small surgical field. The fistula was resected.
The oesophagus opening was closed with absorbable sutures
in two layers (Figure 1). A strip of muscle was rotated from
the adjacent right SCM muscle, broadly based inferiorly and
sutured over the oesophageal closure (Figure 2). The medial
end of the SCM muscle is usually tendinous, and a genuine
bulk of the SCM muscle was elevated and rotated over the
oesophageal closure. The length of the muscle flap was de-
termined by the distance from the base of the flap to the
oesophageal closure. The trachea was then closed with ab-
sorbable sutures. Finally, the skin incision was closed with
Dafilon® (Aesculap AG & Co KG, Tuttlingen, Germany) af-
ter securing haemostasis.
Discussion
TE puncture and inserting a speech valve has been a popular
option to produce speech after total laryngectomy. The qual-
ity of speech is good and it is fairly easy to acquire speech
almost immediately. However, in a small group of patients,
this method is unsuccessful. The TE puncture may then have
to be closed.
We often see TE puncture closing spontaneously after re-
moving the speech valve. However, in patients who have had
these fistulas for long periods of time, the fistula tract may be
well epithelialized, and the persistent presence of saliva flow
through the fistula may prevent closure of the tract. This pa-
tient was well nourished and was given a well-balanced and
adequate fluid diet, planned by the dietician in the ward, for
6 weeks. Leaks were minimized with Ryle’s tube feeding, but
the fistula persisted. Surgical closure by directly suturing
over the fistula often fails, even when the fistula tract is ex-
cised, as the trachea mucosa is tight. The mucosa is held
stretched by the trachea ring and will tear when suturing
attempts to pull the fistula edges together.
In the method described, it is easy to approach the fistula
from above as it provides wider exposure and it is not necessa-
ry to work in the trachea lumen. The fistula is usually situated
near the mucocutaneous junction where the incision is made.
The oesophageal mucosa can be closed easily in layers after
identifying the fistula edges under direct vision. In addition, a
second layer is added by rotating the adjacent SCM muscle
over the closure. This provides a good barrier to prevent fur-
ther leakage. It also does not require another incision to har-
vest a graft, as described by Rosen et al.1 The SCM muscle is
well vascularized as it has a blood supply from the lower end
that is preserved during this surgery. Previous radiotherapy
may predispose to wound breakdown in the oesophageal
closure. The SCM flap provides a good vascularized barrier.
Compared to the dermal graft described by Rosen et al,1 the
SCM will have less chance of necrosis and infection due to its
superior blood supply. The SCM flap also provides a base for
Figure 1. Trachea and skin flap are elevated away from the oesopha-
gus and the fistula tract is excised. The oesophageal opening is then






Figure 2. Sternocleidomastoid (SCM) muscle flap is rotated over
the oesophageal closure and the trachea is closed.
SCM muscle flap rotated over oesophageal closure
Trachea closure
Trachea opening
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the posterior wall of the trachea. The posterior wall of the
trachea can be difficult to close after excising a large fistula.
The trachea rings tend to hold the posterior wall under ten-
sion. Hosal and Myers also described a technique with a simi-
lar approach.2 However, the closure was done in two layers
and there was no intervening tissue. The method involves
careful suturing to invert the oesophageal opening in multi-
ple layers and everting sutures on the trachea mucosa.
This surgery was performed under local anaesthesia as
minimal work was done in the trachea lumen, and blood does
not trickle into the trachea. If it is performed early, this tech-
nique can also avoid the use of a Ryle’s tube for a prolonged
period while waiting for the fistula to close spontaneously.
One disadvantage of this closure technique is that it may
be difficult to recreate a TE puncture in future if desired.
However, it only requires a single incision and provides ade-
quate exposure of the fistula. The local SCM muscle is located
very close by and provides a good vascular supply for the
healing process.
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